Five maize genotypes (CMT 033066, CMT 033060, CMTQ 033072, CMS 983046, CMTQ 033070) were used in 5x5 diallel crossing with out reciprocals. Combining ability for some quantitative and physiological traits was studied. F1 hybrids and the parental genotypes were grown in a Randomized Complete Block Design with three replications. The analysis of data carried out according to Griffing (1956) Method 2 (fixed model). Significant mean squares due to genotypes were exhibited for all traits. Highly significant mean squares due to GCA was exhibited for all traits , except Photosynthetic rate which was found non significant. Also highly significant mean squares due to SCA was obtained for all traits except, photosynthetic rate, transpiration rate which was significant only and stomatal conductance was found not significant .The ratio  2 GCA/ 2 SCA was less than one for all traits, indicating the importance of non additive gene effect, with the exception of plant height which was more than one, indicating the importance of additive gene effect, and the average degree of dominance values was more than one for all traits, except plant high, indicating the over dominance gene effect role in controlling these characters. Heritability in broad sense was high for all studied characters, while in narrow sense heritability was high for plant height only, moderate for transpiration rate and stomatal conductance and low for the remainder traits.
INTRODUCTION
Maize (Zea mays L.) is one of the most important cereals both for human and animal consumption. Successful cultivation markedly depend on the right choice of varieties .Variety selection trails to identify the best suitable varieties for given areas frequently necessary. In recent years, major research activities have been directed on the physiological basis of maize growth and productivity (Koscielniak et al., 2005 and Malti et al., 2006) .
Physiological bases for the hybrids selection achieved by measurements of net photosynthetic and transpiration rates, stomatal conductance, and intercellular CO 2 concentration. Measuring of those factors has great importance of maize parental inbred lines able to produce F1 hybrids with a high CO 2 assimilation rate during growth (Koscielniak et al., 2005) .
Diallel crossing programs have been applied to provide a systematic approach for the detection of suitable parents and crosses for investigated characters. In addition, diallel analysis gives plant breeders the opportunity to choose the efficient selection method by allowing them to estimate several genetic parameters (Unay et al., 2004) . Combining ability describes the breeding values of parental lines to produce hybrids.
In many studies, GCA effects for parents and SCA effects for crosses were estimated in maize (Araujo and Miranda 2001) . Non-additive gene effects for grain yield were found to be significant in maize (Dehanghpour et al., 1996 and Kalla et al., 2001) which suggested that several combination among parental lines by their mean performance and genetic nature had the potential for the development of more yielding and earlier genotypes .
Heterosis is defined as the deviation of F1 over the parental mean. There are averages of 55% midparent heterosis for variety crosses and 105% or better parent heterosis for inbred crosses in maize (Larish and Brwbaker, 1999 and Muhammad and Muhammad, 2002) .
The aim of present study was to estimate the heterosis, GCA, SCA effects and some genetic parameters for growth and some physiological characters in a 5X5 half diallel maize crossing system.
MATERIALS AND METHODS
Five genotypes of maize (Zea mays L.) from CYMMIT organization (CMT033066, CMT033060, CMTQ033072, CMS983046, CMTQ033070) were selected based on preliminary field observations of their growth performance and physiological bases especially photosynthetic and transpiration rates.
In Autumn 2005,selected genotypes were seeded at Kanipanka Agriculture Station(545 masl 35º22'37" N 45º43'33" E), half diallel crosses were conducted among them, each hybridization done in three cobs as well as self pollination to male parents, obtaining 10 hybrids. In the next season Spring 2006 parents and their F1s were identified in comparative investigation, using RCBD design with three replication. At maturity 5 plants from each genotype were taken randomly for recording observation. The data were taken from individual plants and arranged for each plot for: Plant height, LAI, No.of leaves, Total dry biomass weight (gm), dry weight of leaves, %Leaf/Stem ratio, Photosynthetic rate µMole m²sˉ¹, transpiration rate. mMole m‫-‬sˉ¹, Stomatal Conductance Mole m²sˉ¹.
At tasseling while the plant leaves have completed their maximum size, all physiological parameters were measured by using LCA4 instrument which is an infrared gas analyzer.
Data analyzed according to method 2 of Griffing (1956) (fixed model), and the following estimaters were carried out as out lined previosly (Singh and chaudhary 1985) : 1.Heterosis as percentage of F1 deviation from the mid parents . 2.General combining ability effects for parents and specific combining ability effects for crosses. 3. The variance of general and specific combining ability effects for each parents. 4. Estimation of some genetic parameters: Additive, dominance, environmental variances, heritability (in broad and narrow sense) and average degree of dominance. Table ( 1) shows a significant differences among genotypes in all the traits, total variation among the genotypes was partitioned in to the variation due to general & specific combining ability .It was shown that mean square due to GCA were highly significant for all traits except for the number of leaves/ plant; and photosynthetic rate which were found to be not significant. The mean squares due to SCA were found to be highly significant for all traits except the transpiration rate which was significant and stomatal conductance non significant. It was indicated from table 2 that parent 1 gave a highest plant height (241.00) cm, while parent 5 exhibited a maximum values for No . of leaves/plant ; LAI; Leaves dry weight and leaf /stem ratio with values 18.33; 7.40; 154.21 gm and 0.53 respectively. Parent 4 gave the highest values for total biomass; Photosynthetic rate; Transpiration rate and Stomatal conductance with the value 342.42gm31.99; 7.21 and 0.23 respectively. Some physiological traits were studied by (Koscielniak et al., 2005) and shown similar results to the present study.
RESUTES AND DISCUSSION
The differences between parents reflected obviously on their hybrids means, the maximum biomass value 392.38 gm & Photosynthetic rate 25.70µMolm-²s-¹ was shown by the hybrid 1×3 , while the hybrid 1x4 gave the highest value of number of leaves /plant 19.33; LAI 7.57 and leaf/ stem ratio 0.50 . Hybrid 2x3 showed the greatest value of plant height 287.33 cm and leaves dry weight 144.61 gm, and the hybrid 4x5 gave the maximum value of transpiration rate 5.8 & stomatal Conductance 0.15.
Differences between parents & their hybrids caused a significant positive & negative heterosis of hybrids as compared to mid -parental values in all traits (Table 3 ) similar results were reported by El-Baroudiy (1999) and Mohammad (2005) .
Hybrid 1×4 Mohammad (2005) .
The effect of over-dominance genes for parent with a higher value is responsible for the positive heterosis but the heterosis with a negative values caused by the effect of partial dominance genes for parent with lower value (Towfiq, 2004) ,
The estimates of general combining ability effects of parents and their corresponding standard errors are presented in table (4).Parent 2 showed the highest significant positive values of GCA effect for plant height, LAI, leaf/stem ratio and stomatal conductance, and parent 5 showed significant positive values of GCA effect for plant height, LAI, total biomass and leaf /stem ratio, these two parents were shown a significant negative values for the other characters. (ISSN 1815 -316 X) Vol. (35) No. (3) 2007 The high positive value of GCA effect of them indicate that their contribution in transferring these characters to their hybrids is high, similar results were reported by El-Baroudiy (1999 ), Unay et al. (2004) , Rezaei and Roohi (2004) , Towfiq (2004) and Mohammad (2005) .
Estimates of specific combining ability effects of hybrids were exhibited in Table ( The positive effect values of SCA in these two hybrids resulted in gene combinations of different degree of 2 g^ii ,which means the validity of the parents to improve these characters and indicate the usability of these parents in the future breeding program (Mohammad, 2005) .
The parents with high value of 2 g^ii indicate their tendency to contribute the inheritance of this character to their hybrids. The estimation of the variance of specific combining ability effect  2 si^j of parents for traits studied presented in table (7) Parent 1 gave the highest value of this variance in most of the traits studied ,such as plant height (9067.0), No. of leaves/plant (5.586), LAI (2.089), leaves dry weight ,(2948.9) , total biomass(17869.9) and leaf/stem ratio (0.044) but parent 2 gave the maximum variance of  2 si^j for transpiration rate (3.327) and stomatal conductance (0.00437).
Parents with high values of  2 si^j indicate the ability of these parents to participate in the inheritance of this character to one or a few number of their hybrids, like hybrids 1x2 and 2x3 but the lowest value of this variance means the ability of these parents to participate in inheritance of the character to a large number of their hybrids. Table ( 8) describes some genetic parameters for studied traits .The variance due to SCA was greater than the variance due to GCA in all traits except plant height, & the ratio of  2 gca /  2 sca was less than one in all traits except plant height, similar observations noticed in some previous studies (Singh and Chaudhary,1985 , Muhammad and Muhammad, 2002 , Rezaei and Roohi, 2004 , Towfiq, 2004 , Mohammad, 2005 and Tollenaar, 2006 .
These results confirm a large contribution of non -additive gene action in the inheritance of all characters except of plant height. The average degree of dominance were found to be more than one in all traits except plant height .The present study confirm that these traits under the over-dominance gene action & the predominance of non -additive gene actions in the inheritance of these traits.
Heritability in broad sense were high for all traits & ranged between 0.711 for photosynthetic rate to 0.994 for total biomass, but in narrow sense was high for plant height 0.783, considering that selection in early generation for this trait should be effective, while in most of the characters the value of heritability in narrow sense was low, confirming the usability of hybridization method in the improvement of these traits (Towfiq, 2004) . 
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